INTRODUCTION
A number of laboratory and field tests have been developed to evaluate endurance performance in sports [10, 12, 19] . The maximum oxygen uptake test is exercise-mode specific, and is performed using sampling and analysis of expired air and measurement of ventilation [15] . Common types of exercise used in such tests are treadmill and cycle ergometry, in either case, the exercise testing protocols involve incremental increases in work load until exhaustion, and occur within a time frame of 8-12 minutes [15] . The major disadvantages of these methods are the requirement for expensive exercise ergometers, gas and ventilation analysers, and the need for medical attendance [15] . Therefore, they may not be ideal for team sports such as soccer, basketball [1] . Moreover, fitness tests that are performed in the field enhance the specificity of the evaluation which makes the validity of these tests increase [26] . For these reasons, there is keen interest among coaches in predictive field based tests such as the 20m multistage fitness test, Yo-Yo intermittent recovery test [1] .
The most common field test for the estimation of [12] and modified later for children [13] , it aims to simulate a continuous incremental exercise test to volitional exhaustion [7] .
The MST is widely used by soccer players as a field test in order to examine endurance performance [26] , and it has also been showed to have a strong correlation with (r = 0.89 to 0.92) [1, 14, 19] .
On the other hand, in many sports such soccer, the exercise is intermittent and performance is related to the athletes' ability to repeated bouts of intense exercise [10] . The efficacy of soccer is associated with the amount of high-intensity movements (such as jump, change direction) performed during a game [2, 4, 9, 17, 22] . Therefore, it seems logical to evaluate the soccer player's ability to repeated bouts of intense exercise [10] . Thus the Yo-Yo tests were designed to examine The ability to perform bouts of repeated intense intermittent exercise and the ability to recover from intense exercise [26] .
The difference between the MST and the Yo-Yo tests is the intermittent exercise pattern used in the Yo-Yo tests [10] . In both of the Yo-Yo tests, a recovery period is incorporated after each pair of 20-m shuttle runs [26] . Performance during both field tests has been vali- 
MATERIALS AND METHODS
Subjects. Fourteen soccer players voluntarily participated in the study. The players' physical characteristics were (mean±sd): age 21.9 ± 2.5 years, height 176.1 ± 8.5 cm and body mass 72.2 ± 6.8 kg. Players were informed of the tests' protocols and procedures, but to ensure that players devoted equal effort to each trial, the aim of the study was not disclosed. All players were recruited from amateur teams, and had been playing competitively for at least five years.
They were familiarized with the tests' protocols and had undergone the MST, YIRT and BTRT at least once prior to the study. The players provided written informed consent for the study, which was approved by the Pamukkale University ethics committee.
Procedures
The three test trials were conducted as separate sessions interspersed between 3-4 days for each player. The YIRT, MST and BTRT were conducted as randomized balance trials among the 14 players.
All test trials for each player were completed within two weeks. 
20-m multi-stage shuttle run test (MST)
The 20-m MST required subjects to run back and forth between 2 cones set 20 m apart. Subjects started running at an initial speed of 8.5 km · h -1 , which increased by 0.5 km · h -1 every minute.
The player was warned once if he did not reach the end line in time.
The test was terminated when he a) could not follow the set pace of 
Bruce treadmill test (BTRT)
Treadmill exercise testing was performed using the Bruce treadmill protocol to voluntary exhaustion on a motorized treadmill (Cosmed, Gambettola, Italy). All tests were performed under standardized conditions in a stable laboratory environment. The BTRT protocol consisted of seven 3-minute stages: (1) 2.74 km · h -1 at a slope of 10%, 
Statistical analyses
The data are reported as means and standard deviations. Before using parametric tests, the assumption of normality was verified One of the important findings of this study relates to the comparison of HRmax for the MST, YIRT and BTRT. HR monitoring is one of the most popular indirect methods to estimate energy expenditure as it is a practical and low-cost method that brings little inconvenience to the subject [18] . We found that there were no significant differences between HRmax values for the three tests.
Stickland et al. [23] reported similar results to our study and they determined no differences between HRmax from the YIRT test and that from the MST. Additionally, Metaxas et al. [16] [27] .
CONCLUSIONS
The results of this study suggest that it is necessary to use ergospirometry to accurately estimate aerobic capacity in soccer players.
In addition, both MST and YIRT could be used to determine HRmax of players, and MST has a strong relationship with · VO 2 max. Thus MST may also be a more favourable field-based assessment of soccer player's endurance performance. On the other hand, it seems that YIRT may be more suitable to characterize soccer players' intermittent endurance performance.
Biology of Sport, Vol. 29 No2, 2012 161
Evaluation of aerobic capacity in soccer players
